Kv7 (KCNQ) channel openers induce hypothermia in the mouse.
Kv7 channels, encoded by corresponding kcnq genes, are expressed both centrally and peripherally where they serve to dampen neuronal activity. While Kv7 channel openers have shown efficacy in neurological and neuropsychiatric disease models, the impact of Kv7 channel activation on physiological endpoint markers have not been addressed in detail. In this study we assessed the effect of a range of Kv7 channel openers with different affinity for neuronal Kv7.2-5 channel subunits on body temperature regulation in mice. Female NMRI mice were acutely exposed to vehicle (10% Tween-80, i.p.), retigabine (3-30 mg/kg, i.p., pan-Kv7 channel opener), (S)BMS-204352 (60-240 mg/kg, i.p., Kv7.4/5 channel-preferring opener), ICA-27243 (1-10mg/kg, i.p., Kv7.2/3 channel-preferring opener), or S-(1) (10-60 mg/kg, i.p., Kv7.2/3 channel-preferring opener), and rectal body temperature was measured 15-120 min post-injection. Retigabine (>10mg/kg), ICA-27243 (≥ 10 mg/kg), and S-(1) (≥ 30 mg/kg) dose-dependently lowered rectal body temperature with maximal doses of each Kv7 channel opener inducing a marked drop (>4°C) in rectal temperature. The Kv7 channel openers showed differential temporal pharmacodynamics, which likely reflects their different pharmacokinetic profiles. Pretreatment with the pan-Kv7 channel blocker XE-991 (1.0mg/kg, i.p.) completely reversed the hypothermic effect of the pan-Kv7 opener, retigabine (15 mg/kg), whereas ICA-27243-induced hypothermia (10mg/kg) could only be partially prevented by XE-991. Because ICA-27743 and S-(1) are Kv7.2/3 channel subunit-preferring compounds, this suggests that the Kv7.2/3 channel isoform is the predominant substrate for Kv7 channel opener-evoked hypothermia. These data indicate the physiological relevance of Kv7 channel function on body temperature regulation which may potentially reside from central inhibitory Kv7 channel activity.